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Abstract

The objective of our work was to find the optimum photoperiod for larval development, adult emergence and fecundity of the
rice moth, Corcyra cephalonica, to abbreviate the period of collection of moths during mass production of the egg parasitioid
Trichogramma ostriniae. The rice moth was reared with varied photoperiods (L : D=24: 0,20 : 4,18 : 6,16 : 8,14 : 10,12 : 12,
10 : 14, 8 : 16, and 0 : 24) at varying temperature, such that the temperatures of photophase and scotophase were adjusted to
28+1°C and 20+ 1°C respectively. The adult emergences under 16L : 8D and 18L : 6D had nearly a normal distribution. A significant
peak of emergence was observed at 20L : 4D, whereas those of 24LL and 24DD occurred with much delay. The appearance of
emergence peaks became insignificant gradually when the scotophase was extended, and so were larval and pupal development.
The mean duration from egg inoculation to adult emergence was least (67.6 days) under 18L : 6D and greatest under 24DD for
males, and were least (73.4 days) and greatest under 18L : 6D and 24DD, respectively, for the females. In the range of 0-6 hours of
scotophase, the duration was least with prolonged scotophase. Except for photoperiodism of 20L : 4D, male moth emergence
concentrated within 2-3 h about the beginning of the dark period and that of female moth concentrated within 4 h after
extinguishing the light. Decreasd temperature had a greater effect on the emergence rhythm. A small fraction of adult emergence
(10.8%) was found for moths reared under the photoperiodism 24DD, whereas the greatest fraction (42.0%) was observed for those
reared under 16L : 8D. There was a tendency that the longer the scotophase, the smaller was the adult emergence. The correlation
between length of scotophase and the number of eggs deposited per female or oviposition period was insignificant. The least
fecundity (256.3 eggs/%) was found for females from 24DD, whereas the grearest (530.2 eggs/2) was from 18L : 6D. The oviposition
periods of females from 10L : 14D (5.1 days) was shorter than those from 20L : 4D and 16L : 8D (7.9 days). The intrinstic rate of
natural increase (r) and finite rate of increase (A) were calculated for each treatment. The greatest values of r andAwere found under
18L : 6D; they were 0.12429 and 1.15928, respectively. In conclusion, the optimum photoperiod for mass rearing of the rice moth is
18L : 6D at 28°C for the photophase and 20°C for the scotophase.
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ABSTRACT

The objective of our work was to find the optimum photoperiod for larval
development, adult emergence and fecundity of the rice moth, Corcyra
cephalonica, to abbreviate the period of collection of moths during mass
production of the egg parasitioid Trichogramma ostriniae. The rice moth was
reared with varied photoperiods (L:D=24:0, 20:4, 18:6, 16:8, 14:10, 12:12, 10:14,
8:16, and 0:24) at varying temperature, such that the temperatures of photophase
and scotophase were adjusted to 28+1 °C and 20+1 °C respectively. The adult
emergences under 16L:8D and 18L:6D had nearly a normal distribution. A
significant peak of emergence was observed at 20L:4D, whereas those of 24LL
and 24DD occurred with much delay. The appearance of emergence peaks
became insignificant gradually when the scotophase was extended, and so were
larval and pupal development. The mean duration from egg inoculation to adult
emergence was least (67.6 days) under 18L:6D and greatest under 24DD for
males, and were least (73.4 days) and greatest under 18L:6D and 24DD,
respectively, for the females. In the range of 0~6 hours of scotophase, the
duration was least with prolonged scotophase. Except for photoperiodism of 20L:
4D, male moth emergence concentrated within 2~3 h about the beginning of the
dark period and that of female moth concentrated within 4 h after extinguishing
the light. Decreasd temperature had a greater effect on the emergence rhythm.
A small fraction of adult emergence (10.8%) was found for moths reared under
the photoperiodism 24DD, whereas the greatest fraction (42.0%) was observed
for those reared under 16L:8D. There was a tendency that the longer the
scotophase, the smaller was the adult emergence. The correlation between
length of scotophase and the number of eggs deposited per female or oviposition
period was insignificant. The least fecundity (256.3 eggs/ %) was found for
females from 24DD, whereas the grearest (530.2 eggs / £ ) was from 18L:6D. The
oviposition periods of females from 10L:14D (5.1 days) was shorter than those
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from 20L:4D and 16L1.:8D (7.9 days). The intrinstic rate of natural increase (r)
and finite rate of increase (1) were calculated for each treatment. The greatest
values of r and A were found under 18L:6D; they were 0.12429 and 1.15928,
respectively. In conclusion, the optimum photoperiod for mass rearing of the
rice moth is 18L:6D at 28 °C for the photophase and 20 °C for the scotophase.

Key words: Corcyra cephlonica, photoperiodism, development, adult emergence,

fecundity.
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Fig. 1. Adult emergence distribution of Corcyra cephalonica at different photoperiods
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Table 1. Percent adult emergence and development period of Corcyra cephalonica at
different photoperiods whose temperature was adjusted at 28 and 20°C in
photophase and scotophase respectively

Adult Mean development period(days)?
Photoperiod emergence”

(%) 3 2
24LL 18.9 84.1+5.7 89.0+5.1
20L: 4D 29.6 69.7+3.3 75.9+3.1
18L: 6D 39.0 67.6+£3.3 73.4+3.1
16L: 8D 42.0 68.8+3.3 73.9+3.1
14L: 10D 36.7 72.1£3.5 79.2+2.9
12L : 12D 30.7 71.3+4.0 77.6+4.1
10L : 14D 29.8 79.6x+3.9 83.4+4.3

8L : 16D 31.5 76.1£3.6 84.0+3.3
24DD 10.8 — —

No. of adults emerged within 105 days

1) -
’ No. eggs inoculated

2)Calculated from adults emerged within 105 days from egg inoculation.
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Fig. 3. Effect of interruption of scotophase on the
daily adult emergence rhythm of Corcyra
cephalonica under 18L:6D photoperiod
(temperature was adjusted at 28 and 20 °C
in photophase and scotophase respectively)

A, B: interruption of scotophase for 1, 2 hr,
respectively.
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R HAKBRAERAT ARNBHZFLENYRE
DREA(FBAHA28°C » BESHA20°C)

Table 2. Fecundity and oviposition period of Corcyra
cephalonica at different photoperiods whose
temperature was adjusted at 28 and 20°C in

- photophase and scotophase respectively

Oviposition period”

Photoperiod No. of egg/ 2"

(days)
24LL 357.6+38.2b 6.9+0.9ab
20L : 4D 524.7+20.6¢c 7.940.5b
18L: 6D 530.7£20.8¢c 7.2+0.4b
16L : 8D 495.0+26.2¢ 7.910.3b
14L : 10D 497.5+12.8¢c 7.6+0.3b
12L : 12D 403.7+27.4b 6.7+0.5ab
10L : 14D 343.7+23.5ab 5.1+0.5a

8L : 16D 506.7£19.0c 6.91+0.2ab
24DD 256.3+13.3a 6.5+0.5ab

1)Means in a column followed by the same letters
are not significantly different at 5% level,
Duncan’s new multiple range test.

DD f# 256.3 A & 1& » 10L : 14D Y
343.7 AL RZ o TLL 18L : 6D A 530.2 hi &%
& > 20L : 4D FHAY 524.7 KB RE o LIFTED
HRSBE ST > 24LL, 12L : 12D X 10L :
14D ZHHEEZEZER , 24DD % 10L : 14
DEBESEEZR - FHEINHL 10L ¢ 14D
fH# 5.1 HEE 24DD #H#/Y 6.5 HEHE » 20L : 4
DAk 16L: SD N 7.9 HERE - HEET
R, ATEEAEEREANEEERERK, &
BB BHNIE - BEBRKABBRL
®, %3k 12L : 12D, 10L : 14D, 8L : 16D
=4 BRELGBHEEESUEBESAET
T ENME S , ENFRIREE -
ELHFSENBFI R ENERE (E
M), UALEHSE—H , ?JEH 18L :
6D, 16L:8D, 14L: 10D, 10L: 14D &
24DD HHMREE _HF ZREN = (B
C,D, E, F, D> £Ll24DD HALEHZF
HHENERE, S 623 MIN(EE 1) H
BRIUMHEMLEHDEZENEE, BEALE

HZENBMBEEHZME, TE W8
B RBEFTENEBKE , TawTEALEE
T, BRESE s HRTEET 90% LA LAYHN
HEBTZE&EHRBHAZERAES 5 0
EET 85% LA LN , MMEEER -

BREREPAKEBET ZHEHRE
BR—-BRR_IMBZHER > K Howe(1953) 8
Fd HETEEBR T AR ESHEEFRS
FHZAERTEZE (r) R GRS TEE (L) >
WHFBFR= - 18L : 6D HZ N FEZREL R
mEEEEERS > 705 0.12429 H
1.15928 - HFR 2411, 20L :4D X 8L : 16D
ZHES , RTEREE KA R E AR E B
ERIAEIMMERS 8% - HERREER
FEEC > BR 10L : 14D fHZ 4 ) ERETZE
St S R B 2EE EL Y 1 A 98 T 2R R AR R B 3
&, GRPERTHEEEEREME -

NARBBEREELBERBCERRBF
F, REARATREBYBYEBREZTE
%, BlEM L, RBRKEERERE
AT ARFIERBREFAREARBE RLE
B, BRACHZEERACRZ BB
ZATE PEEEERBRTEREZE
B> MBI T ZHER o

A28 CZEBTEBREE 20°C, B
JEHH 28 CZ BB T » UARFEELEE R
A E R » ROV ET 20L -
4D B R BZEMALER , TEET 18L :
6D Kk 16L : 8D A RELE RS
fi(E—C, D) {5 20L : 4D HHEEHABEZH
L= (B — B) - BEZLL16L : 8D &k
B BEFEHAHERILL 181 : 6D HRE (&
—) o T7E 18L : 6D & 16L : 8D —#f » AJLL
HEZINEE 55~85 KWIWE 80w M Lzl

ZRTTELESEAKBEBERACZEE 61



A (24LL)

B (20L:4D)

C (18L:6D)

240
280

ieef

PRRSSLE RS
+

&+ =+ — —+ =100

240f’
200
160}
120}

8o

eggs/ § /day

40

# >
\ L . I | s0
. P /\/’
14 /
g \/ ’ ] eo
12af / - P,
P , ' 40
sef \/ [+ [
A
4a-/f‘/\_‘/\/\ [ L 20
!
art . g L 9
D (16L 8D) E (14L 100) F (12L 120)
s S R T =+ =+ f' **++++—»rlga

80

60

1 28

i1 C

G (lOL 14D)

H (8L 150)

Accumulative eggs (% )

1 (24DD)

24ef’ A=
208} 4
160}

12ef
asf,

491

s g uany

,L,**—+—L—+—¢-1gg
+
/ 1 8e

-f 60

; 40

Fy

¥
1t 20
1 0 " . L T ri

89 11 1 3

5

7

8 11 1 3 ) 7 9 11

Age of female (days)

B ERTRRNESRR GRS B FAENRERHENB HE CRLE . 2l

BEER28,20°C) -
Fig. 4.

Influence of different photoperiods on the oviposition of Corcyra cephalonica

(Temperature was adjusted at 28 and 20 °C in photophase and scotophase
respectively). —No. eggs per day per female —-No. accumulative eggs per female.
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= ARBRABETARNERZ AAEBIEE()
KRR anEEE (1) (FRAERA28°C » REEHA20°C)
Table 3. The increase in intrinsic and finite rates of
Corcyra cephalonica at different photo-
periods whose temperature was adjusted at
28 and 20°C and 20°C in photophase and
scotophase respectively
Increase in natural

Increase in

Photoperiod intrinsic finite rate
rate(r)” (LY
24LL 0.08857 0.42647
20L: 4D 0.11571 0.91192
18L: 6D 0.12429 1.15928
16L: 8D 0.12286 1.11382
14L : 10D 0.11429 0.87616
12L ¢ 12D 0.11143 0.80880
10L : 14D 0.10000 0.568731
8L : 16D 0.10714 0.71734
24DD — —

1)Calculated from adults emerged within 105 days
after egg inoculation.
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